From an early age already, my parents had instilled in me the love for nature and wildlife. On weekends, we went on nature walks and explored the nearby mountain area. Later on, I decided to study biology and learn more about the natural habitat of wild flora and fauna. One of the most unforgettable experiences during my studies was an excursion to Kenya. We climbed up Mount Kenya up to 4500 m and explored the different vegetation zones with severe changes in temperature from day to night. This made me really curious about the underlying molecular mechanisms how plants can survive these temperature changes. From that point on I was interested in the molecular basis of life.
When did you decide to become a scientist?
During my studies in biology with the major in plant biology and genetics, I decided to attend a two months internship in a field that was completely new to me so to open my mind to a different area of specialization. I was introduced to the -for me -new world of virology, and at that times, in the early 90s, still mainly unexplored and fascinating field in virology, human and primate lentiviruses. This was an eye-opening experience and changed my career path to molecular medicine. From that point on, it was clear I would stay in science and continue working on understanding the relationship of a virus and its host.
When and where did you start your own lab?
My group is situated at the Paul-Ehrlich-Institute, the Federal Institute for Vaccines and Biomedicines, in Germany. I returned to my roots, the same place I had performed my internship as a young student, and now years later, in December 2010, established my own research group completing the circle.
What areas or topics does your lab currently focus on?
My research continues to focus on HIV-1, in particular the intricate relationship between the virus and the cellular defense of the host cell. Innate immunity is the first line of defense against foreign pathogen invasion. Viruses must evade these host protective mechanisms to establish productive infections. Our current efforts are directed towards gaining a better understanding of the mechanism how a cell senses a virus and restricts its replication. Targeting these host-pathogen interactions is an attractive strategy for the development of novel immune-mediated antiviral therapies. We seek to elucidate the host factors usurped by viruses as well as innate immune factors sensing or counteracting viral replication through a systems approach. We use genome-wide RNAi screening technologies to identify cellular factors affecting virus replication and proteomics approaches that allow an unbiased construction of a pathogen-host interactome. In particular, we expanded our interestbesides HIV-1 -to Reverse-Transcribing viruses, such as HBV, and RNA viruses, such as Influenza and Ebola virus.
Tell us about the most important stages of your professional career
After finishing my PhD in 2002, I joined the lab of Prof. Ned Landau at the Salk Institute in San Diego as a postdoctoral fellow to learn more about HIV-1-host-interactions. At that time, the first cellular factor that restricted HIV-1 was discovered, APOBEC3G. We studied how this factor influences the life cycle of HIV-1 and is counteracted by one of the HIV-1 accessory proteins. I enjoyed working in the US in one of the most prestigious academic labs, but I felt, before settling for an academic career, I should explore an industry setting and joined the Genomics Institute of the Novartis Research Foundation (GNF). There, I expanded my research on host-viral interactions on a global level through the application of systems-based approaches. GNF serves as a bridge between basic science & preclinical drug discovery and I gained a lot of experience in understanding the drug discovery process. I was excited to be able to apply state-ofthe-art technologies to my research, and I realized that I really enjoy working on basic aspects and the molecular mechanisms. Later on, I decided to join my mentor, What was your most significant scientific accomplishment?
Genomics research in collaboration with Sumit Chanda and John Young, has provided us with crucial knowledge of the cellular pathways and factors HIV-1 or Influenza virus exploit to replicate.
1,2 Each of these represents an 'Achilles heel' of the virus and vastly increases the number of potential targets for new antiviral drugs. The HIV-1 study 1 was one of the first papers to integrate genomics siRNA technologies with network analysis to map HIV's genetic flight plan during infection. The publication has been identified by Science Watch Ò in January 2011 as the most-cited paper in the category of Molecular Biology & Genetics. It was recognized as one of the key papers published in 2008 (Nature Medicine, Notable Advances, Dec. 2008) and got accepted into the Faculty of 1000 (Medicine and Biology) as a "Must Read". Recent international collaborative efforts with Adolfo Garcia-Sastre, Silke Stertz and Sumit Chanda have resulted in successfully integrating results from various systems-level approaches in a Meta-Analysis to identify high confidence human proteins essential for Influenza replication. 3 Further understanding of the roles for these proteins in virus infection will provide new insight into the host-pathogen interactions that orchestrate the viral replication cycle and new opportunities for the development of host-factor-directed antiviral therapies.
What makes a good mentor?
Throughout my career, I have been privileged to work with excellent inspiring mentors. They believed in me and pushed me to go beyond what I thought I could accomplish and I gained confidence in my own abilities. I think, a great mentor can see your talent and can get the best out of you. He or she will connect you thoughtfully with the right people at the right time and support you in your first career steps.
What advise would you have to junior people entering the field?
Pursue what you love doing. Don't shy away to follow an unconventional career path and "out of the box" thinking if this suits what is really important to you. The people you will meet along the way, the mentors and collaborators, the colleagues and friends, will always be an extremely important network for your career and for your personal life.
What do you do for fun?
I still enjoy hiking and exploring the wildlife. During my postdoctoral times, I was part of the mountain rescue team in San Diego, a tremendous experience and training I still benefit from.
